* fc b - 

J Q < * 

CJ OS O P 

S O Q Q 



VDDPADl 



TTTTT 




33 

QQ ao a a 
qzqzqz 

> Q >C3 > § 



Serial Data Output 
Register 




Watchdog 
Timer 











to 



DSP I/O Address & Data Bus 



lie 



Programmable 

Decimation 

and 

Filtering Engine 

(DSP Core and Memory) 



//r*_= 



HAG 




btteriscs 





m 



Clock &MSYNC 
Generation 



1$} 



TMOO Buffer & Filter 1 



TMOO 8ufTer& Filter 2 



Serial Control Interface 
(SO) 



Jfrf 



Serial Peripheral Interface 
(SPO 



General 
Purpose I/O 
(CPIO) 



SYNC (VDDPADl) 
, MSYNC (VDDPAD2) 
CLK (VDDPADl) 
MCLK (VDDPAD2) 
MCLK/2 (VDDPAD2) 



TMODCLK1 
TMOO DAT I 



TMODDAT2 



SCCLK 

saNi 

SCN2 

$aw 

SCIN4 
SCOUT 

sex 

M1SO 
MOSl 
5IFTT 
n SSI 
530 



cpioacso 

* GFIOI/CSI 
f CP!02/CS2 

CPf0aCS3 
+ GP104ACS4 

CPfOS 

GP106 

tGPfO&CS* 
CTK59/CS9 

cpiohvcsio 
*gpkmi/csu 



Current package is 64-pin TQFR 



L 



J 



VDDPADl 



1 3 

2 2 



VDDPADl 



a 

CAysiAL. 

sszt 



■2CCA 



za>8 



5172 l 
I I 

I 1 

| HICA.O I 
1 I 



sine 



2SUC/IZSK 



torn 



1 



no 



MOT 



06&HAT76K) 



&&JM. 
. DATA 



e&.isv Y 00 o 

DUCTAL SUPPLY fa 



SEL£CTfi£L£ 
S.oV l/o PIN 



UjlS 



DCLK 



l£JBL 



fat Si/Z/c 
AND $ue$Tf14?Z 



LSUSL 



|h-4 

2+/B3 



Oi&rmu 

PlU 



$EUECTASl£ 



SDDAT 



SDCLX 



F~iau({£ 3 



£3 
ill 

HI 
0 
Ul 
III 
ill 
0 

D 

W 
0 

m 

O 



OUTPUT 



MDATA 1 

4 
4 
4 

WO ATA M 


ltfTEfiJFACE 












Oil 


« 
* 


CHZ 


—t— 

17 


—t- 

2£ 


cm 


u 


cH4> 



II? 



F tauns 4 



U 

a 

o 

© 

g 

o 

C3 



S 



* 



o 



1 



CS 





CN ^ 

of* o 

GO 



ft 



CN ^3 
_CQ SC. 



OO g 





\ 



00 



T 



oo 



I 



.irl 



t 



vivaw 



o 

5 



GO 



I 

w 



iX 



o 
m 

u 

w 
w 
m 
o 

o 
w 
o 

o 



oo 

s 

o 



I 



u 

I 



3\ 



V) 



p 

m 
o 
w 
w 
m 
o 

5 

o 
w 
o 

CO 
O 



I 



I 



tt 



CO 



CO 



so 
I 

+ 
i 

4- 

I 



I 

O 



<S 
I 



o 



I 

4 

+ 

I 

I 



3 2 
Ok X 



Mi 
\5 



o 

CO 

o 
III 

UJ 

if! 

a 

p 

w 
o 

W! 

c:s 



3 



5- 



as 



II 



II 



I 



3e 

1.1 

00 CO 



© 

ON 

VO 

o 



II 
c 



O 
O 
v> 

II 

r— 



VO 
O 

cs 

NO 



•si 
I 



I 



•sf 

I 



I 



I 



II 

15 

as 



B 

as 



*0 



a. 
1 



w 

1 

CO 



1 

CO 



o 

HI 
£3 

III 

W 
in 
O 

Q 
W 
0 
CO 

P 



e 

•S 

CO 



<2 

.a 

CO 



i i 

+ + 
en 1 c^T 



+ + 



i 

+ 
r— n i— i 



VO 

+ + 



AA 

44 
+ + 



X X 

II It 



a 

4 



<N 



i 

G 



CO 
I 



5N 



O 



o 



o 

2 



2L 



CO 

C 
O 



<D — 

CO 

O 



X3 



J3 



2, 



■o 



2 



2 



G 
O 



<U 
03 

Ok 



3 

o 



to 



0 





CO 

§ 

'5 

•s 

in 

| 

*3 



8 



5 




2 



2 



<2 
g 



21 

A 



•a 



2 va 




o 

oi 
□ 

w 
III 
0 

P 

W 

p 

CO 

o 




-0 



s 

e 

CO 



■6 



a 



55* 



x 



C 

o 



03 

CO 



3 



-5 

CM 



o 



Hi 

1 



3i*35jJ3S 

4_ U XT #r i> .> 



<£ IE 



U U. li U LL iX 



4> 
U 

< 



C3 
C- 

Q 

i 

© 
u 

© 

u 

g 




u 
3 

a 

2 

C 



£ 

08 
I* 
M 

2 

0k 



s 



CO 



co 

c 

1 

o 

3 

CO 

a. 
O 

C 

CO 

<o 

1 

S 

o 
o 

< 

.2 
*o 
o 

CO 
CO 
CO 

c 

CO 
CO 

o 
e 

CO 

I 

6 

2 
1 

ts 

CO 



# o 
<+-( 

<D 
O 

o 

c 

eg 

§• 

CD 
CO 

•§ 

CO 

o 

CO C 

-4— » 

>n cd 
^ a 

cu CO 

£ -g 

'c 2 
.2 3 

2 <N 



o 



CO 



CO 
CO 

o 

co « 
^ CO 

C 

£ a 



3 

a. 

3 



5€ 



3 °« 

.2 4> 

S «I 

si 

2 -Si 

fi o 
u « 

NO 



<2 

CO 



£•3 



00 
Cm 
O 

£ 

6 
*>? 

CO 

6 _ 

CO rj nn 

g l M 

c 5 co i—, 

It se 

-2 " 

CO <u 



s a. 



oo 



u: 



From a given i*s density, determine the 
maximum value entering Sinc2 from Sine I 
(SinclaorSinclb)* 

Ex. 93% Ps density fed through Sincla 
provides a maximum value of 0x7FPC fed 
into Sinc2. 
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Propagate this maximum value through the 
direct -transpose form of each of the mini-sine 
filters making up the filter chain to be 
programmed in sinc2. 

After each adder encountered, check to see if 
saturation has occurred 
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In programming this mini-sinc, we 
prevent overflow by shifting the 
operands of the saturating addition 
to the right before addition. 
Specifically, this implies shifting 
the result of the previous storage 
register to the right (sign-extending 
as needed). We also need to shift 
all subsequent coefficients in the 
current mini-sinc to the right by the 
same number of shifts so dial die 
addition: 

Input*Coefficient + Previous 
storage register 
works properly . 



fl60A€ ZZ 



Program 
Address 
Unit(PAU) 



J 



I 



ZS4SA 



Program & 
Coefficient 
RAM 
6kx24 



Boot ROM 
6kx24 



fa 



^1 



Data 
Address 
Uait 
(DAU) 



SRCB Bus 



Decode 



T 



48 



I/O Control Bus 



I 



Data 
RAM . 
4kx24 



Data 

ROM 

4kx24 



24, „ 



ma 



23ZH 



B 



Execution 
Onit(EU) 



[ Accumulator Oj 



SRCABus 



t/ODaia< 
Bus 



DSP 
I/O 

Registers 



Accumulator I 



,2360 



2000 



I7FF 



DSP Program Memory Map 

3FFF 



37FF 




Program and 
Coefficient 
RAM 

interrupt Vector Table 



0000 



Boot ROM 
Program RAM Load 
Test Code 




RAM 



ROM 



OSP Data Memory/Register Map 



IFFF 



0FFF 



0000 



Data RAM 



Data ROM 
Sine Table 
Pulse/Test Oscillator 



RAM 



ROM 



SRCB 



SRCA 




54-bit Accuraulaton 
ACCOandACCl 



J 



. i . t — , 

I SR 1 SSR I 



Pl6vA€ ZS 



p 

CO 

O 
M 
W 

in 
o 

D 

W 

a 

HI 

D 



MUX 



SRCB 



Instruction 
Register 



13 





ARO 




AR1 




AR2 




AR3 




AR4 




AR5 




AR6 




AR7 



Buffer 



* Buffer 



Increment/ 
+] Decrement 

"1 — 



Buffer 
Buffer 



24 



IDARO 


MA 


RO 


IDAR1 


MARI 


IDAR2 


MAR2 


IDAR3 


MAR-3' 


IOAR4 


MAR4 


IDAR5 


MAR5 


IDAR6 


MAR6 


CDAR7 


MA 


R7 



Address 
Bus * 



T 



BASENDPTR 



ACEN 



Buffer 



SRCA 



^74 ^ 



if* 



/ 

STACK POCNTER 



NMI — 

INTO H 

INTI— 
INTO— 
INTO— 
INT*— 
INT5- 
INT6- 



Coctooikr 



I 



LC 


PC 


STACKLCI 


STACKPCt 


STACKLC2 


STACKPC2 


STACKLC3 


STACK PC3 


STACKLC4 


STACKPCi 


STACKLCS 


STACKLCS 


STACKLC6 


STACKPC6 


STACKLC7 


STACKPCT 


STACKLCS 


STACKPCS 


STACKLC9 


STACKPC9 


STACKLC10 


STACKPCIO 


STACKLCU 


STACKPCt 1 


STACKLCI 2 


STACKPC11 


STACKLCI 3 


STACKPCI 3 


STACKLCU 


STACKPCU 


STACKLCI 5 


STACKPCI 5 



ZERO* 



i 



MPARO 



MPARI 



PARO 



PARI 



±_ Address 
Bus 



SRCB 

fittS 



CONTROL 
RBGtSTER 



SDTKI 



SDRDY 
SDDAT 
SDCLK 
SDTKO 



SDTKI 
SDRDY 
SODAT 
♦I SDCLK 
SDTKO 



* SDTKI 



SDRDY 
SDDAT 
SDCLK 
SDTKO 



Microcontroller 



Tok en Out 
Ready |* 
Data In 
Clock Out 
Token In 



T 



o 

CO 
O 

ill 
w 

m 
O 

o 
w 

0 
m 
0 




Modulator 



Modulator 



-5' 



1 

© 
Q 

a 

LQJ 



o 

■s 

a. 

•s 

I_QJ 



Ft&*e iocs 



wire 



£ 24 wires 



register 



multiplexer 



instate buffer 



> 



inverter 



or gate 



Fl**A* IOCS XT/ 7 adder 
FlloAZ &>C9 multiplier 
FtAUAe locfa / / right shi 



shifter 




+VREF 




-VREF 





SUM[MSB] 



*• DOUT 




SUM(MSB] 



+VREF 






-VREF 



-►DOUT 





State 


Actions During State 


SO 


DrfD^) = D^D^-i) + D 3 (D3 k .,) 


Clear SUM 


Load DIN k 


SI 


DrfD^) = D 4 (D3k.,) + D 3 (D2k.,) 


SUM k += D 0 (D4 k >>Shift4 




S2 


Do<D2 k ) = 04(0^.,) + D 3 (Dl k .,) 


SUM k += D 0 (D3 k )»Shift3 




S3 


D 0 (Dl k ) = D 4 (Dl k .,) + D 3 (R k .,) 


SUM k += Do(D2 k )»Shift2 




S4 




SUM k +* D„(Dl k )»Shiftl 




SS 


DoC^^DINk+Z-VREF 







7x32 bit 
RAM 





f 




r 


B 






A 


-r-H 








► DOUT 



State 




Actions During State 


SO 




Clear C 


Clear B 


Clear A 


SI 








Load A<Mem(D4 k ) 


S2 






Shift B^CEMfc) 


Load A<Mem(D3 k ) 


S3 


SUM k +^ B(D4 k )»Shift4 


C = B(D4 k ) + A(D3 k ) 


Shift B<A(D3 k ) 


Load A<Mem(D2 k ) 


S4 








StoreC>Mem(D4 k+I ) 


S5 


SUM k += B(D3 k )»Shift3 


C = B(D3 k ) + A(D2 k ) 


Shift B^O^) 


Load A<Mem{DI k ) 


S6 








Store C>Mem(D3 k+l ) 


S7 


SUM^ +s B(D2 k )»Shifi2 


C = B(D2 k ) + A(Dl k ) 


Shift B<A(Dl k ) 


Load A<Mcm(DIN k ) 


S8 








Store C>Mem(D2 k+i ) 


S9 


SUM k += B(DI k )»Shifil 


C = B(Dl k ) + A(DIN k ) 


Shift B<A(DIN k ) 


Load A<Mem(VREF) 


S10 






Shift B<A(VREF) 


LoadReg A<C(Temp) 


Sli 




C = +/-B(VREF) + AfTemp) 






S12 








Store C>Mem(Dl k+ |) 




State 


Actions During State 




SO 


Clear SUM 


Load C < 




Load DIN k 


SI 


SUM k += C(D4 k )»Shift4 


Load C < D3 k 


D4 k+I =C(D4 k ) + D3 k 




S2 


SUM k += C(D3 k )»Shift3 


Load C < 


D3 k+1 = C(D3 k ) + D2 k 




S3 


SUM k += C(D2k)»Shift2 


Load C < Dl k 


D2 t+l =C(D2 k ) + Dl k 




S4 


SUM k +=C(Dl k )»Shiftl 


C(T«mp) = C(Dl k ) + DIN k 






S5 






Dl k+! = C(Temp) +/- VREF 





Mkro M<cro Instr uction Registers 

Instruction 
Counter 



tnt«pofatJon 
Counter 



TZ 



7 



I tNTP I 



RATE 

4 



PO 




P1 




P2 




P3 




P4 




PS 




P6 




P7 





{ OUTAOJ 



to Clock Offwrtfon block 



Data Path 




>dkout 




Ft4VA€ 32 



Write I 


D4 


D3 


D2 


5 


5 








I Bus 


s 

+ 


a 

+ 


Q 
+ 


S 


1 








SBus 


+D4»7 
+D4»9 
+D4»11 


+D3»4 
+D3»3 
+D3»8 


+D2»1 
-D2»7 












TEMP 


















SUMSIGN 








Write 








- 


SUM 


Write 


KccJ 
Write 


AccV 
Write 


KccJ 
Write 










Din 


1 
1 
















1 


















i 


£ 
£ 

1 

i 


£ 

M 

a 

1 

J 
a 


5 

1 


i 

s 

• 

1 

Q 


! 

* 

«■* 

a 
■ 

Q 










In 


tkii 

55 O Q Q 
« + + + 


« + . . 


S 5 

R ♦ 










At 


O 

















LL 



o 
m 

O 
W 

w 
m 
o 

O 

w 
o 

CO 

o 



HEX 




051C O0E4AC 


i 

3 

i 


048A 009O9F 


1469 000003 


0079 000000 


000000 0000 


000000 0000 


000000 0000 


















< 


o 


o 








© 


© 


© 


© 




















— 


o 


o 






© 


© 


o 


© 
























o 




o 


© 


© 


© 


© 
























o 




o 


© 


© 


© 


© 


















2 ■ 




o 


o 




© 


© 


© 


© 


© 


















2 

M 






mm 


© 


© 


© 


© 


© 


© 




















*o 


o 


© 


© 


© 


© 


© 


© 


© 




















r* 




mm 




© 


© 


o 


© 


© 












• 








00 


o 


© 


© 


© 


© 


© 


© 


© 




















o\ 


© 


— 


o 


© 


© 


© 


© 


o 






















mm 


o 


© 


© 


© 


© 


© 


© 




















— - 


o 


o 


© 


© 


o 


© 


© 


© 






















o 


o 




© 


© 


© 


© 


© 
























o 


© 


© 


© 


© 


© 


© 


















mm 


— 




o 


© 


© 


© 


© 


© 


© 




















mm *r* 




mm 




© 


© 


o 


© 


© 


















1 


— NO 


o 


© 


o 


© 


© 


© 


o 


o 




















mm 


o 


o 


© 


© 


© 


© 


© 


© 




















- oo 


o 


© 


© 


© 


o 


© 


© 


© 




















~* Os 


o 


o 


© 


© 


© 


© 


© 


© 


















o 


© 


© 


© 


© 


© 


© 


© 


© 


















c« ~- 


o 




© 


© 


© 


© 


© 


© 


















c* « 


o 


© 


© 


© 


© 


© 


© 


© 


















«*» 


o 


© 


© 


© 


© 


© 


© 


© 


















1 


<s -+ 


o 


mm 


© 






© 


© 


© 




















o 


•* 


mm 


© 


© 


© 


© 


© 


















« *o 


mm 


© 


© 


© 


© 


o 


© 


© 


















! 


c« t- 




e 








o 


o 


© 


















«o 


mm 


*• 


© 


o 




© 


© 


© 


















« ox 


e 


© 


© 




mm 


© 


© 


© 


















? 


«•> O 


o 




© 




mm 


© 


o 


© 


















«n 


o 


mm 


mm 


© 


© 


© 


© 


© 






















© 


© 


© 


o 


© 


© 


© 


















H 




o 


© 


© 


© 


© 


© 


© 


© 






























© 


© 


© 


© 


















U 




o 


© 


© 


© 


© 


© 


© 


© 


















© 




o 


© 


© 


mm 


© 


© 


© 


© 




















Ficots ssrA 



Tfcble 1: Legend 





data output bit, 0 delay 


dout 


data output bit, 0-63 dock delay 


de<ay(5^] 


how many docks (0-63) to delay output data douLdfyO 


de*ay(5:4] 


selects segment into which to dbect dout_diyO 


delay{3:0] 


•elects where to tap segment D to get dout 



RSU t AXurfarfacc Clock Relationships with SYNC 
R5U Clocks (Created from CLK16 Rising Edge) 



CLK16 



CLX2 

cm J" 

t 

CLK512 J 
CLX2S6 I 
SCLK S 

t 



JTL 



AOC Clocks (created from CLK16 Failing Edge) 
H 



1 MCLK 
t2.048MHz) 



PCLK 
MRESET 



sampled_ttireSec 



Qi 



O pHIi 
^(1.024 MHz) 
PHT2 

PHI1R 
PKI1F 

PHGR 
PHI2F 

Wl 
W2 

DATA. (RZ) 
MDAJA 
(KRZ) 




RECEIVE NEW OlVinER FACTOR 
OVER SOS 
AND STORE 



S7e 



P 

Hi 

p 

w 
w 

If! 

p 

0 

w 
a 

CO 

o 



AWAIT ARRIVAL OF SYNC 
PULSE 



37 to 



APPLY NEW DIVIDER FACTOR 
TO PROGRAMMABLE CLOCK 



31Zo 



Figure 37 



